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200

Collecting Transactional Information Related to a Business Process
Having an Intended Qutcome, Wherein the Transactional Information
Includes Transactions Involving the Use of a Computing Resource

Identifying Losses from the Transactional Information [\/ 220

. . Plurali :
Categorizing the Losses into a Plurality of Loss Categories [‘\/ 230
£\ 240

£\ 210

Identifying at least One Goal Related to the plurality of Loss
Categories

Determining an Efficiency Metric Defining Performance of the [\/
Business Process Based on the at least one Goal and the Losses 250

End

Fig. 2
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30

I

Collecting a Plurality of Commands Executed by a User for at least
one Application Executed on a Computing Resource, wherein the
Commands are Associated with an Individual Performing a Business
Process Having an Intended Result

/\/ 310

dentifying Value Added Commands Necessary to Achieve the (€ \ _~ 320
Intended Result

Identifying Non-Value Added Commands that are Unnecessary to

Achieve the Intended Result K'\/
330

Identifying a Goal Associated with the Plurality of Commands Used [\/
to Perform the Business Process 340

Determining an Efficiency Metric Defining Performance of the [\/
Business Process based on the Goal and the Non-Value Added 350

Commands

End

Fig. 3
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Factor % Factor/ Loss Category Goal Variable Calculation Unit Comments Ratings
480 mins Total time per shift
45) mins Lunch, breaks
/7~ S v 435 e A Total available time
75%  Avaitability
1) % Dedicated to task (80) mins g:z'““e"“"”d time away from primary
2) Interruptions (setup), distractions {15) mins Non-scheduled intemuptions
3) System performance (15) mins System downtime
4) HID availability 0 mins N/A
(110) mins Total awailability losses
325
AL FAY
35%  Performance
: . : Goal is 85% reduction changing screens,
5) Paging, scrolling, searching 15% (25) (4) mins windows. etc.
6) WPM typing 65 4300 Wpm Goal is 65 WPM
50 4500 wpm Actual is 50 WPM
. Should take (69) minutes, actually takes
(90) (89) mins (90) minutes
7) Mouse wersus shortcout 25% (35) (9) mins (35) mins spent on commands w maouse,
Goal is 75% reduction using short cuts
Time to perform a task requires (130)
8) Training skill competency 25% (180) (45) mins minutes. Reducing time by 75%.
Excludes delays.
9) Voice input 0 0 mins Ne wice Josses
10) System performance (35) 0 mins (35) system performance losses
11) HID performance 0 0 mins
Summary of actual performance losses
(365) (127) versus what goal of losses is projected to
be
75%  Yield i aated
12) Emors & rework loops 20,,} 25’;" B0% Errors Entitlement is (20) errors. Actual was 25
13) Inspection rework & approvals | 7 10 70%  Approwls | -oorement '8 (7) approvals. Actual was
o Example shows equally weighted average
75% )
yield based on process goals.
14) Scrap 0

19% OPCE

Fi3.§
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AUTOMATED METHODS AND APPARATUS
FOR ANALYZING BUSINESS PROCESSES

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and the benefit of
Provisional Application No. 60/912,755 to Guthrie, entitled

“Automated Methods and Apparatus for Analyzing Business
Processes,” filed on Apr. 19, 2007, which 1s herein incorpo-
rated by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to improvements to
the performance of business processes. More particularly, the
invention relates to systems and techniques for identitying the
transactional losses within a business process in order to
increase the efficiency of the business process.

2. The Relevant Technology

Historically, a broad set of metrics has been developed to
help determine the efficiency of a manufacturing process.
These metrics can help to improve a manufacturing process
by 1dentifying key areas towards which to focus 1n order to
improve the efficiency of a process. In general, these metrics
help i1dentity wasteful manufacturing steps and eliminate
them 1n order to create a continuous flow of operations to
meet customer’s expectations. For example, since the 1950s,
the Japanese automobile industry has generally adopted and
refined similarly defined metrics to improve their manufac-
turing efficiency.

More recently, attempts have been made with limited suc-
cess to apply these broad set of metrics to include more
general business processes. The service industry has been
able to adopt these broad set of metrics to help improve their
respective industries. For instance, the healthcare, banking,
transportation, and other service industries have been able to
apply these broad set of metrics to make their respective
operations more eflicient.

However, some of these business processes include the use
of computers to accomplish various tasks within the pro-
cesses. Difficulty 1in the application of the broad set of metrics
to these business processes that include the use of computers
have limited the usefulness of these set of metrics. In general,
the operational use of the computers and their resulting prod-
ucts were not easily transformed 1nto quantifiable measure-
ments that fit within these broad set of metrics used to deter-
mine efficiency of a manufacturing process. As such, these
historical broad set of metrics could not be applied to 1improv-
ing business processes that involved the use of computers.

As a result, new 1improvements to historical metrics are
necessary to help identity wastetul steps in business pro-
cesses that involve the use of computers.

SUMMARY OF THE INVENTION

A method of 1dentifying losses 1n a transactional environ-
ment 1s described, 1n one embodiment. The method includes
collecting transactional information related to a business pro-
cess that has an mtended outcome. The transactional infor-
mation includes transactions involving the use of a computing,
resource. The transactional information can be resolved 1nto
individual components. Losses are identified from the trans-
actional information. Those losses are categorized into a plu-
rality of loss categories. Thereafter, an efficiency metric
defining performance of the business process 1s determined,
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2

where the business process 1s based on the goal(s) and the
losses. Further, the efficiency metric 1s included in a transac-
tional command length map that describes efficiency of the
business process.

According to another embodiment, the present mvention
includes systems and techniques for analyzing business pro-
cesses. The business processes mclude various tasks involv-
ing the use of a computing resource. In one exemplary
embodiment, data relating to business processes 1s captured,
with each business process being resolved into individual
components. Fach component 1s associated with a process
marker, suitably identifying the process with which 1t 1s asso-
ciated. Operations are also associated with markers 1dentify-
ing their general type.

After information relating to operational components 1s
captured, 1t may be analyzed 1n order to gain insight into the
relative elliciencies involved in the various operations under-
taken to carry out business processes. Analysis may be
directed to gaining an understanding of the preponderance of
value added versus non value added operations, and the use of
resources mvolved 1n particular combinations of operations
used 1n carrying out business processes. The use of resources
may include measures such as command length, which com-
prises the number of individual steps taken 1n carrying out an
activity, command time, which 1s the total time expended 1n
execution of a command, delays caused by human interac-
tions, use of more or less efficient techniques for carrying out
a command, and other appropriate measures. Analysis may
include generation of a suggestion or suggestions of alterna-
tive techniques for carrying out business processes, as well as
presentation of various measures of efficiency for processes
as actually conducted, versus measures of efliciency associ-
ated with best practices or improved practices. It 1s frequently
possible to 1dentity best practices for carrying out a business
process. This can be accomplished, for example, by review-
ing procedures commonly used in an industry, or through
review and analysis of the various alternative techniques and
selection of appropriate techniques. Once best practices have
been 1dentified, the results of the analysis of the business
processes as they are actually carried out can be performed,
and comparison can be made between best practices and
actual practices.

Presentation of results may be accomplished, for example,
through presentation of a graphical display showing resource
consumption and value added status for various aspects of a
business process, and comparisons between elliciency mea-
sures for current practices and improved practices. For
example, details of a more eflicient manner to enter data to a
spreadsheet may be provided to a spreadsheet user, and these
details may be presented in graphical format, showing aspects
ol operations used to carry out the data entry, together with
alternative steps for carrying out the data entry, and relative
measures of eificiency for the current and suggested alterna-
tive operations.

A more complete understanding of the present invention,
as well as turther features and advantages of the ivention,

will be apparent from the following Detailed Description and
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments are illustrated 1n referenced fig-
ures of the drawings which 1llustrate what 1s regarded as the
preferred embodiments presently contemplated. It 1s intended
that the embodiments and figures disclosed herein are to be
considered illustrative rather than limiting.
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FIG. 1 1s a diagram 1illustrating a system for conducting
business processes including elements for collecting and ana-

lyzing data relating to those business processes, 1n accor-
dance with one embodiment of the present invention.

FI1G. 2 15 a flow diagram 1llustrating a method for 1dentify-
ing transactional losses for use 1 1mproving business pro-
cesses that involve the use of computing resources, 1 accor-
dance with one embodiment of the present invention.

FI1G. 3 1s a flow diagram 1llustrating a method for 1dentify-
ing transactional losses performed 1n accomplishing a task 1in
a business process for use 1n improving the performance of
that task, 1n accordance with one embodiment of the present
invention.

FIG. 4A 1s a process flow illustrating various components
and 1ndividual processes 1n an overall business process, 1n
accordance with one embodiment of the present invention.

FI1G. 4B 1s a process flow illustrating the various tasks in a
component of an overall business process first introduced 1n
FIG. 4A, 1n accordance with one embodiment of the present
ivention.

FI1G. 4C 1s a chart listing the command steps of a transac-
tion of the ECN business process introduced 1n FIG. 4A, 1n
accordance with one embodiment of the present invention.

FIG. 5 1s a diagram of a chart illustrating the calculation of
losses 1n the three categories: availability, performance, and
yield, 1n accordance with one embodiment of the present
invention.

FIG. 6 1llustrates a transactional information map used for
identifying areas ol improvement in an overall business pro-
cess, 1n accordance with one embodiment of the present
invention.

FIG. 7 1s a transaction mnformation map 700 1illustrating
various information gathered for determining OPCE effi-
ciency metrics for the command steps listed in FI1G. 4C.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, a method and system
for analyzing business process, and more particularly for
identifying transactional losses 1n a business process. While
the invention will be described 1in conjunction with the pre-
terred embodiments, 1t will be understood that they are not
intended to limit the invention to these embodiments. On the
contrary, the invention 1s intended to cover alternatives, modi-
fications and equivalents which may be included within the
spirit and scope of the ivention as defined by the appended
claims.

Accordingly, embodiments of the present invention are
capable of identilying components of a business process,
evaluating mstances or tasks of the components with respect
to their efficiency and value added status, and refining the
tasks within components and their organization to increase
the efficiency of performing the component by selecting the
most advantageous tasks available to accomplish the compo-
nent, including minimizing or reducing the use of tasks that
do not add value to the overall business process.

Notation and Nomenclature

Embodiments of the present invention can be implemented
on software running on a computer system. The computer
system can be a personal computer, notebook computer,
server computer, mainframe, networked computer, handheld
computer, personal digital assistant, workstation, and the like.
This software program 1s operable for providing targeted data
delivery. In one embodiment, the computer system includes a
processor coupled to a bus and memory storage coupled to the
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4

bus. The memory storage can be volatile or non-volatile and
can include removable storage media. The computer can also
include a display, provision for data input and output, etc.

Some portion of the detailed descriptions that follow are
presented 1n terms of procedures, steps, logic block, process-
ing, and other symbolic representations of operations on data
bits that can be performed on computer memory. These
descriptions and representations are the means used by those
skilled in the data processing arts to most effectively convey
the substance of their work to others skilled i1n the art. A
procedure, computer executed step, logic block, process, eftc.
1s here, and generally, conceived to be a self-consistent
sequence ol operations or instructions leading to a desired
result. The operations are those requiring physical manipula-
tions of physical quantities. Usually, though not necessarily,
these quantities take the form of electrical or magnetic signals
capable of being stored, transiferred, combined, compared,
and otherwise manipulated 1 a computer system. It has
proven convenient at times, principally for reasons of com-
mon usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers or the like.

It should be borne 1n mind, however, that all of these and
similar terms are to be associated with the appropriate physi-
cal quantities and are merely convenient labels applied to
these quantities. Unless specifically stated otherwise as
apparent from the following discussions, 1t 1s appreciated that
throughout the present invention, discussions utilizing terms
such as “collecting,” “determining,” “1dentifying,” “catego-
rnizing,” or the like refer to the actions and processes of a
computer system, or similar electronic computing device,
including an embedded system, that manipulates and trans-
fers data represented as physical (electronic) quantities
within the computer system’s registers and memories nto
other data similarly represented as physical quantities within
the computer system memories or registers or other such
information storage, transmaission or display devices.
Introduction to the Use of Metrics for Improvement of Busi-
ness Processes

Business processes can be thought of as including a num-
ber of components, including functions involving data man-
agement and organization, actions involving relations
between individuals, numerical analysis, graphical presenta-
tion, and numerous other components. Many opportunities
exist for improving the etficiency of the conduct of business
processes, including analyzing operations and eliminating or
consolidating those that add little or no value, such as those
presented 1 embodiments of the present mvention. In par-
ticular, embodiments of the present invention are well suited
to improving those business processes that are repeatable to
achieve similar intended outcomes. For example, embodi-
ments ol the present invention are suited to improving those
business processes that can be continually improved through
repeated execution.

Many business processes include the use of computer
applications and interactions between human operators and
computer applications. The use of computer applications
tends to allow for convenient capture of information relating
to the operations performed, as a computer can be directed to
automatically capture information relating to its activities and
the inputs recerved from human operators (e.g., through vari-
ous human 1nterface devices). For instance, computer appli-
cations frequently include large numbers of interactions with
human operators 1n which human operators provide inputs,
such as data or commands to the applications, and data relat-
ing to these interactions, as well as imternal computer opera-
tions, can be stored for analysis. In addition, embodiments of
the present invention are capable of establishing protocols for
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the entry ol information relating to operations and operational
components that do not involve computers or interactions
with computers, 1n order to make this information available
for analysis.

Processes may advantageously be analyzed in terms of the
value they add, and the operations or activities making up a
process can also be analyzed 1n this way, 1n accordance with
one embodiment of the present invention. Activities or opera-
tions that add no value may be referred to as non value added
activities, or waste. For instance, an activity 1s said to be value
added 11 1t transforms the good or service, 1f the customer 1s
willing to pay for the result of the activity, and 1f the activity
1s being performed for the first time. In addition to evaluating
activities based on whether or not they add value, it 1s also
possible to evaluate activities based on the resources they
consume. For example, many processes mvolve the use of
computer applications, such as word processing and spread-
sheet operations, and carrying out such processes mvolves the
execution of a number of operations using these applications.

Executable operations 1n an application may include, for
example, selecting and copying text, retrieving files, entering
information into cells 1n a spreadsheet, entering a formula
into a spreadsheet, attaching a file to an email, and various
other operations. Further, operations may be resolved into a
number of operational steps, and each step involves the use of
resources that can be further translated into a usage of time. In
many cases, processes can be carried out in a number of
alternative ways, with each alternative resulting 1n a different
consumption of resources.

Analysis of the various operations undertaken 1n perform-
ing business processes can yield advantageous results 1n
terms ol decreasing the proportion of resources devoted to
non value added activities, and achieving an overall improve-
ment 1n eificiency by selecting approaches to carrying out
processes that represent the most efficient use of resources, as
will be described below 1n relation to FIGS. 1-6.

Systems and Methods for Determining Transactional Losses
tor Purposes of Improving Business Processes

FIG. 1 1llustrates a system 100 for carrying out activities
related to improving business processes, 1n accordance with
one embodiment of the present invention. The system 100
facilitates the eflicient performance of business processes,
such as communication, transfers of information, conveying
ol instructions between persons or groups, computer coms-
mands, retrieval and processing of computer generated and
computer stored information, and numerous other activities.

Computer and other data processing facilities within sys-
tem 100 are typically used to carry out numerous processes,
allowing for automatic capture of data related to such pro-
cesses. In addition, for activities that do not involve the user of
automated facilities to carry them out, information related to
those activities can be collected, stored, and analyzed, as will
be further described below.

Considerable 1nsight can be gamed into the efliciency by
which business processes are carried out by examining the
inputs and activities used in carrying out the business pro-
cesses, and 1n 1dentifying the specific input method used 1n
entering each input. In one embodiment, the efficiency of
carrying out operations frequently relates closely to the num-
ber of steps involved in providing inputs, and the efficiency of
the method used to provide inputs.

For example, 1t 1s frequently usetul to capture all voice,
keyboard, and mouse inputs used in carrying out activities
using automated facilities, and to identify each mnput as being,
a voice, keyboard, or mouse mput. As 1s discussed in greater
detail below, a system such as the system 100 may be used to
gather and analyze such mputs. In addition, non-automated
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activities, such as personal interactions, and communication
for which information 1s not automatically gathered, such as
some telephone calls and other communications, examina-
tions of paper files, and other such activities, can be entered in
order to make the data available for analysis.

As 1s discussed 1n greater detail below, a system such as the
system 100 gathers information relating to the steps, tasks,
transactions, or activities undertaken 1n carrying out various
business processes, and evaluates the efficiency, burden on
resources, and value added status of the various tasks, and 1n
general the business process. For purposes of the present
Application, steps, tasks, transactions and activities are
intended to refer to actions necessary to perform a business
process, but will be referred to as transactions. Such evalua-
tion may include identifying best practices for carrying out
business processes and comparing best practices to actual
operations within an organization, or within individual users
and groups within the organization.

The system 100 1includes a server 102 and a number of user
workstations 104A-104C, communicating with the server
102 through a local area network (LAN) 105. System 100 1n
FIG. 1 1s representative ol any number of configurations for
facilitating the transier of information for purposes of analy-
s1s to improve business processes. For instance, the LAN 105
may be replaced by any network for communicating infor-
mation between the workstations 104 A-C and the server 102.
As an example, the workstations 104A-C may be directly
coupled to server 102, or the workstations 104A-C may be
communicatively coupled to server 102 through internet 134.

System 100 includes computing resources, or worksta-
tions, 104A-C. For purposes of brevity and clarity, the work-
station 104 A 1s representative ol each of the workstations
104 A-C. As shown 1n FIG. 1, workstation 104 A includes a
central processing unit (CPU) 106 that 1s coupled to server
102 by a network interface 108. In addition, workstation
104 A 1ncludes a user interface 110 for providing access to the
workstation 104A. As a representative example, workstation
104 A includes a keyboard 112, a display 114, and a mouse
116. In addition, workstation 104 A may include a telephone
117, or any other audio communication device. Further,
workstation 104A 1ncludes a human interface device (HID)
118. For example, HID 118 can include bar code scanners,
voice operated devices, and any other type of device that
provides an 1nput to workstation 104A.

System 100 also includes a server 102 for processing the
information using various applications for purposes of
improving business processes. The server 102 suitably
includes a processor or CPU 118, short term memory 119, and
long term storage such as a hard disk 120. The workstation
104 A suitably furnishes access to data and executable appli-
cations stored on the server 102, for example, on the hard disk
120. The stored data and applications may include applica-
tions such as the applications 121, 122, and 123, and data files
124, 126, and 128.

In addition or as an alternative, the workstation 104 A 1tself
may use locally stored applications and data for purposes of
improving business processes. For instance, the functionality
presented in server 102 through various applications (e.g.,
data capture overlay application 130) 1s also attributed to
workstation 104 A through the various applications. That 1s,
those applications are stored on workstation 104A for pur-
poses of improving business processes. As such, workstation
104 A 1s capable of processing imnformation collected from
workstation 104A, for purposes of improving the perfor-
mance of transactions involving the use of workstation 104 A,
wherein the transactions are associated with a business pro-
cess. In addition, workstation 104 A 1s capable of processing
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information collected from other workstations for purposes
of improving transactions involving the use of those worksta-
tions.

More specifically, server 102 may suitably host a data
capture overlay 130 application. The data capture overlay 130
operates as an mtermediary between the workstations 104 A -
104C and the elements hosted on the server 102 with which
the workstations 104 A-104C communicate. For instance, the
data capture overlay 130 passes user mputs to appropriate
applications, and passes responses and data to the destination,
whether this destination 1s the workstation from which the
user inputs originated, another workstation, a remote desti-
nation such as the internet 134, or some other destination. It
desired, the data capture overlay 130 may be chosen to be
active or 1nactive at any particular time. For example, when
data 1s being gathered so that business processes can be ana-
lyzed, the data capture overlay 130 may be setto be active, but
may be 1nactive during routine operation, 1n order to avoid
slowdowns caused by the operation of the data capture over-
lay 130.

As arepresentative example, data capture overlay 130 cap-
tures all inputs to a corresponding computing resource, such
as workstation 104A. In one embodiment, data capture over-
lay 130 1s stored on workstation 104 A 1n application form and
executed to collect inputs to workstation 104 A. The captured
information 1s associated with executable commands for vari-
ous applications stored and executed on workstation 104 A.
For instance, captured immformation may originate from any
type of mput device, such as a keyboard, mouse, a device
recognizing voice for purposes of entering commands, or any
other mput device. In one case, the captured information
originates from HIDs, such as bar code scanners, etc., as
previously described.

In addition, the data capture overlay 130 may also receive
data through direct or user mput for purposes of collecting
non-automated transactions used for performing business
processes. For example, it may be desired to analyze conver-
sations, meetings, telephone calls, retrieval of physical
objects such as paper files, and other activities that do not
involve the use of automated equipment.

The data capture overlay 130 stores captured data in a
database 136. Captured data may include information related
to automated transactions involving a computing resources,
such as workstations 104A, or information related to non-
automated transactions as described above.

As shown in FIG. 1, the data analysis application 132
examines the collected data in the database 136, 1n order to
evaluate the business processes and transactions represented
by the collected data. As such, the data capture overlay 130
suitably collects data related to activities undertaken 1n car-
rying out business processes, and the data analysis applica-
tion 132 suitably 1dentifies each business process for which
collected data 1s being analyzed. This identification may be
achieved through analysis of data, for example, tracing the
path of data from origin to destination, and using character-
1stics of the data to associate the data with a business process.
Alternatively, a business process with which the data 1s asso-
ciated may be 1dentified at the time the data 1s captured or at
the time of analysis. Both forms of analysis may be used to
provide valuable insight into the activities being undertaken
to carry out the business process, and in a typical presentation
ol analysis results, a user 1s able to view results of either or
both forms of analysis.

FIG. 2 1s a flow diagram 200 illustrating a method for
identifying transactional losses for use 1n improving business
processes that involve the use of computing resources, in
accordance with one embodiment of the present invention.
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More specifically, tflow diagram 1s used to improve business
processes that have intended outcomes that are repeatable. As
a result, continued 1improvement of the performance of the
business process allows for improved elliciency in perform-
ing the business process. For instance, system 100 of FI1G. 1 1s
used to implement flow diagram 200, 1n one embodiment.

Flow diagram 200 1s used to 1identily transactional losses 1n
a business processes, such as the business process 400 shown
in FIG. 4A. Business process 400 represents an engineering
change notice (ECN) process for generating a request and
receiving authorization for a change 1n a design, for example.
The overall business process 400 may include numerous
components that are further broken down into stages. In addi-
tion, process 400 may involve the use of multiple individuals,
some or all of which at some point interact with an application
on a computing resource. While business process 400 1s an
ECN process, embodiments of the present invention are well
suited to implementing flow diagram 200 on any type of
business process, and especially those business processes that
involve the use of one or more computing resources.

For example, as shown i FIG. 4A, the ECN business
process 400 1s broken up into six different stages A-F. Each
stage may include one or more components. For instance,
stage A 1ncludes the receipt of an order at component A-410
and performance of order triage at A-4135, for purposes of
prioritizing orders. In stage B, business process 400 includes
a routing to the proper engineering department of the order at
component B-420. At stage C, business process 400 includes
the completion of the engineering quote at component C-425
for changing the design as requested 1n the order at A-410. In
stage D, business process 400 includes obtaining the custom-
er’s approval to go ahead with the change 1n the design, as
outlined 1n component D-430. At stage E, the business pro-
cess 1s represented by two components. In component E-435,
the engineering design change 1s made. In addition, verifica-
tion of the engineering change 1s performed by the legal
department at component E-440. At stage F, a print of the new
design, for example, 1s prepared and printed at F-445, and at
F-450 the print 1s mailed to the customer.

Embodiments of the present invention are capable of 1den-
tifying transactional losses throughout business process 400
or for the entire business process. Even more specifically, the
method outlined 1n flow diagram 200 1s used to i1dentify
transactional losses throughout a particular component in
business process 400, 1n one embodiment. In addition, the
identification of the losses are associated with a particular
user that performs transactions related to the particular com-
ponent. For 1nstance, an efliciency rating 1s determined for
that user 1n performing the transaction related to that particu-
lar component. Efficiency ratings for all the transactions and
components related to a specific business process 1s presented
in a transactional command length (TCL) map so that areas of
improvement can be identified for purposes of improving the
overall performance of the business process, as will be further
described 1n relation to FIG. 6.

Returning now to FI1G. 2, flow diagram 200 1s implemented
to 1dentily transactional losses for a particular node or com-
ponent of a business process, wherein the transactions of the
component are associated with a particular individual, a
group of individuals, performing a particular function, or may
be associated with a particular meeting, 1n accordance with
one embodiment of the present invention. For instance, flow
diagram 200 1s used to identily transactional losses and
improve the performance of transactions 1n a particular com-
ponent, such as complete engineering quote C-425.

At 210, transactional information 1s collected. For
instance, as ongoing transactions of a business process are
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conducted, data related to steps and information exchanges
performed 1n conducting the business process 1s captured.
That 1s, the transactional information 1s related to a business
process having an intended result, for example performing an
ECN of business process 400. More specifically, the transac-
tional mformation may be collected for a particular compo-
nent, such as complete engineering quote C-425. As such, as
shown 1n FIG. 4B, transactional information that 1s collected
includes automated transactions (e.g., those involving the use
of a computing resource) and non-automated transactions
relating to operations for which information 1s not automati-
cally collected, such as interactions between individuals
when performing a transaction. These transactions are per-
formed to achieve the intended result 1n a component, such as
the component C-425 for completing an engineering quote.
As shown 1n FIG. 4B, the transactions include transaction 461
to pull customer record, transaction 462 for pulling prints,
transaction 463 for problem solving, transaction 464 for ECN
and quote generation, and transaction 465 for preparing print
for mail 465.

For instance, the collection of information includes the
collection of key stroke activity related to one or more com-
puting resources mvolved in performing transactions. More-
over, executable commands for applications are collected,
such as copy, paste, return, etc. Further, any input related to
executable commands performed by the one or more comput-
ing resources are collected.

In addition, additional information may be obtained from
the interactions with the computing resource that may indi-
cate more than just the performance of a particular execution,
such as a resource loss 1n re-doing a particular transaction of
a business process, or loss due to mappropriate interfaces.
This mformation relates to the quality of performing the
transaction. For instance, rework to correct an error, or per-
forming corrective action as a result of failure to pass an
ispection reduces the quality of performing the transaction
and the overall business process. This additional information
may be obtained by collecting live video of screen activity
related to the one or more computing resources mvolved in
performing transactions of a business process. For instance,
numerous business process operations mvolve navigation in
and between computer displays, and the design of a display
can have a significant effect on the efliciency with which
operations are carried out. As such, redesign of displays can
significantly improve etliciency. For instance, displays often
comprise multiple windows. The selection, positioning, and
s1zing of windows 1n a display can aflect efficiency. To this
end, the collection of information suitably captures and stores
information relating to windows and other display elements.
Thereaiter, an analysis 1s performed to determine the relation-
ship between command efficiency and display design for
purposes of discovering appropriate modifications 1n screen
design. In addition, the collection of information may capture
information relating to modifications of the display by a user,
and the data analysis application 132 may use this data to
identify a preferred display or preferred display sequence for
the user.

As information 1s gathered for the entire business process
(e.g., business process 400) process markers may be associ-
ated with the gathered information, or transactions. For
instance, the process marker 1s capable of identifying the type
or nature of the interaction, or to identity which component or
transaction 1s being performed within the business process.
As another example, a business process of processing a cus-
tomer order may consist of the following broad steps, or
components: a) receiving an mmcoming telephone call; b)
recording a customer 1dentification; ¢) recording order infor-
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mation; d) checking item availability; e) recording credit card
or other payment information; 1) scheduling the order for
shipment; g) confirming the order; and h) transmitting a con-
firmation, such as a confirmation email, to the customer.

Each of steps a) through h) may include a number of
individual smaller steps or transactions, which are 1dentified
as executable commands on a computing resource. For
example, the first component a), described as recerving a call,
may mvolve the transactional steps of copy, paste, select, and
scrolling as executable commands. In addition, the second
component b), described as recording of customer 1dentifica-
tion may 1nvolve the transactional steps of open, file, paste,
and type 1mput.

As such, in one embodiment, each of component steps (a)
through (h) may be used to mark the commands and transac-
tions with which 1t 1s associated. That 1s, the process steps (a)
through (h) may themselves be marked to indicate the general
component category into which they fall.

At 220, losses from the transactional information are 1den-
tified. More specifically, a plurality of transactions are 1den-
tified that were performed 1n the component of an overall
business process, or for the entire business process overall,
depending on the focus of analysis. Therealter, necessary
transactions are i1dentified. These transactions are necessary
to achieve the mtended outcome of the business process, or
the component of the business process. In addition, unneces-
sary transactions are also identified, and can be determined by
considering the availability of alternative commands, as well
as a number of other considerations conducive for analysis,
such as command length, described more fully below. As

such, the 1dentification of the these types of transactions help
identily process steps as being value added or non-value
added.

Given this characterization as being value or non-value
added types of transactions, the various transactions can be
analyzed to determine the relative efficiency or inetficiency of
that component, or of the overall business process, depending
on the focus of analysis. In one embodiment, a command
length 1s determined for a particular component, or for an
overall business process, as will be further described 1n rela-
tion to FIG. 3. Specifically, command length defines the num-
ber of overall transactions that are executable commands on a
computing resource that are performed 1n a component, 1n
one particular embodiment. Command length can also define
the number of transactions performed overall for a business
process. Forinstance, in F1G. 4 A, line chart 490 illustrates the
command length of each of the stages performed 1n business
process 400. For instance, a command length of 54 1s associ-
ated with stage A, while a command length of 10,600 1is
associated with stage E.

Additionally, a command length 1s translated into a time
basis, in one embodiment. That 1s, the command length 1s
translated into a time period, known as a command time. This
command time can be used to determine the efficiency of a
transaction, or component ol a business process.

At 230, the losses are categorized according to a plurality
of loss categories. Each loss category helps to define a type of
loss that 1s involved 1n a business process. These loss catego-
ries can be further compartmentalized into three groups of
loss categories: availability, performance, and yield, as will
be further described below 1n relation to FIG. 5. For instance,
availability relates to the actual time dedicated to a primary
business process, and the time that 1s lost from the available
time performing other duties. Performance defines various
losses that relate to the speed of performing transactions 1n a
business process. Yield defines the losses relating to perform-
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ing task multiple times. As a result, these losses are used to
determine an efficiency metric that defines the performance
of the business process.

At 240, goals that are related to the plurality of loss cat-
egories are 1dentified, as will be further described 1n relation
to FIG. 5. In one embodiment, the goal 1s user defined. For
instance, the goal 1s associated with a best practice of an
industry that may be determined through analysis or experi-
mentation. As such, a comparison of business processes
against the best practice 1s used to determine goals, and 1s
used to help determine the efficiency of the business process.

At 250, an efficiency metric 1s determined. The efficiency
metric defines the performance of the business process and 1s
based on the goals and the transactional losses previously
identified, as will be further described 1n relation to FIG. 5.
For instance, the efficiency of a business process may be
determined by comparing transactions and the order and
number of transactions as they are conducted against the best
practices. For instance, data related to command length, com-
mand time, delay, the prevalence of mnputs using keyboard
versus mouse, and similar information may be analyzed to
determine efficiency of a business process. Specifically, 1n
relation to commands, a command and 1ts related transactions
may be evaluated against other commands and transactions
used for achieving the same intended result. Evaluation may
include determining 1f transactions can be eliminated, or to
reduce the number of transactions 1n a command, or to use
more eificient or less burdensome techniques to perform the
transactions 1n a command.

In one embodiment, the efficiency metric 1s based on the
various metrics previously defined: availability, performance,
and yield, as will be further described in relation to FIG. 5,
below. Specifically, the efficiency metric 1s calculated by
multiplying the percentages of the above three metrics to
obtain an overall PC effectiveness (OPCE) metric for busi-
ness operations that involve a computing resource. As aresult,
the efficiency metric can be used to improve those business
operations.

FI1G. 5 1s a diagram of a chart illustrating the calculation of
losses 1n the three categories previously described above:
availability, performance, and yield, 1n accordance with one
embodiment of the present invention. As shown, each of the
three categories of losses are expressed 1n percentages. An
overall OPCE metric defining an overall efficiency metric 1s
also defined by multiplying each of the metrics expressed 1n
percentages.

As shown 1n FIG. 3, availability 510 pertains to the per-
centage of time devoted to performing transactions of the
business process. For instance, as shown in FIG. 5, at point A,
it 1s determined that a total available time for a particular
individual 1s equal to 435 minutes. This 1s calculated from a
total time dedicated to a particular shift, and subtracting from
the total time other time the individual 1s not qualified to
work, due to breaks or lunch. Ideally, this total available time
would be used by the individual for performing the business
process. However, various losses are defined that reduce the
eificiency of performing the business process, as described
below.

Four losses are listed that take time away from performing
the business process: (1) time devoted to performing the
business process; (2) time lost for interruptions; (3) system
and network downtime; and (4) unavailability of human inter-
tace devices (HIDs). Specifically, the first loss pertains to
what percentage of the total available time 1s assigned to the
individual for performing the business process. The second
loss pertains to interruptions and distractions where the 1indi-
vidual was pulled away from performing the business trans-
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action. The third loss pertains to a major system malfunction,
for example a server downtime. The fourth loss pertains to the
loss of time waiting for an HID to function properly. Each of
these losses are directly expressed 1n time.

As shown 1n FIG. 5, the total available losses of availability
1s calculated as 110 minutes lost. The availability metric 1s
based on a goal of total available time devoted to performance
of the business process and the time lost from the total avail-
able time. As a result, the availability of the individual can be
calculated and 1s 75 percent. As such, the individual 1s actu-
ally available over the entire shift 75 percent of the time to
perform the business process.

In addition, other losses are categorized according to per-
formance 520. The performance losses relate to activities that
are performed 1n order to complete the transactions associ-
ated with completing the business process. In a sense, pertfor-
mance 1s a measurement of speed and how well the individual
can perform under these various performance activities. As
such, the performance of these activities 1s expressed on a
time basis, 1n one embodiment. Once a specific performance
activity 1s measured, a user defined goal 1s determined. There-
alter, a performance metric can be determined by comparing
the ideal (e.g., goal) time against the actual time that includes
performance losses. Specifically, the performance metric 1s
determined by dividing the 1deal time by the actual time.

For instance, seven performance losses 320 are listed, as
follows: (5) paging, scrolling, and searching; (6) words per
minute (WPM) typing; (7) mouse versus shortcut; (8 ) training
skill competency as 1t related to command length and time;
(9) voice 1mput; (10) system performance; and (11) HID per-
formance. These losses are quantified 1n a time basis, 1n one
embodiment.

Specifically, loss (5) defines the amount of time spent for
application searching activities, such as paging and scrolling,
etc. For istance, 25 minutes were observed navigating
through one or more applications associated with a comput-
ing resource. A goal of an 85% reduction 1n navigation time 1s
determined. This reduction can be translated into a corre-
sponding time of 4 minutes, as a calculated goal. Similarly,
loss (6) defines the proficiency of the individual for typing, as
expressed in time. A goal was also set for typing proficiency.
Loss (7) indicates the amount of time spent executing opera-
tions using a mouse, and a corresponding goal for time that
can be reduced using shortcuts, for example. Loss (8) pertains
to individual training skill competency, and 1s related to com-
mand length, or the number of executable operations needed
to perform a transactions, as will be described in more detail
in relation to FIG. 3. Loss (9) pertains to 1nability to use
applications due to a lack of proficiency 1n using the voice
commands, or voice activated applications. Loss (10) relates
to system performance, and measures down time, but not as
severe as the system performance in loss (3). Loss (11) relates
to HID usage and defines the amount of time lost due to the
inability of the individual to properly use an HID.

As shown 1n FIG. 5, the total performance metric 1s calcu-
lated as 335 percent. In particular, the total actual amount of
time spent for the various performance activities 1s calculated.
Then, the total amount of time allocated to spend performing
those activities 1s calculated. Thereafter, the performance
metric 1s calculated by dividing the i1deal amount of time
allocated to spend performing the activities by the actual
amount ol time spent performing those activities. As shown in
FIG. 5, the performance metric 1s calculated to 35 percent by
dividing 127 minutes by 365 minutes.

In addition, still other losses are categorized according to
yield 530. The yield losses relate in general to non-value
activities, such as those performed for correcting errors or
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poor workmanship. A yield metric 1s calculated based on an
achievable goal and the total number of performed activities
that includes yield losses.

For mstance, three losses are categorized under yield 530.
Loss (12) defines the number of rework loops that were per-
formed to correct identifiable errors. For instance, 1f informa-
tion 1s typed 1n incorrectly and 1dentified later, the action to
correct the error 1s counted as a rework loop. A goal 1s also set
for performing rework loops at point C. That 1s, twenty
rework loops to correct errors are allowed and set as a goal. In
addition, the actual number of rework loops performed 1n one
shift 1s listed at point B, and 1s shown as being twenty-five.
The yield metric for loss (12) 1s calculated as 1deal divided by
actual, and comes out to 80 percent.

Loss (13) defines the number of times spent performing or
seeking an approval. For instance, in the business process,
approval or ispection points are performed. Ideally, no
ispections should be performed more than once. A failed
ispection requires another approval. As such, a goal of 7
approvals 1s defined. For instance, there are 7 inspection
points required in performing a business process. A goal 1s
defined requiring that all inspection pass the first time. In
addition, the actual number of inspections and approvals
listed ten, and as such, indicates that three inspections were
performed more than once. The yield metric for loss 13) 1s
calculated as i1deal divided by actual, and comes out to 70
percent.

Loss (14) 1s a scrap loss, and defines other types of activi-
ties that are performed throughout a shift, but results 1n losses
i they exceed an acceptable threshold. For instance, a scrap
loss could describe documents or information that was cre-
ated, and vyet discarded without being used in the business
pProcess.

An overall yield calculation 1s determined for the yield 530
losses. In particular, each of the yield metrics calculated for
the particular losses (e.g., losses 12-14) are weighted and
averaged to calculate the overall yield calculation. In the
particular example shown 1n FIG. 5, all the yield metrics are
welghted equally. As such, the average of 80% and 70%
presents a /5% overall yield metric. In this calculation, scrap
losses were not considered.

As a result, an overall OPCE or efficiency metric can be
calculated. For instance, the metrics for availability 510, per-
formance 520, and yield 530 are multiplied together to gen-
crate an overall OPCE efficiency metric of 19 percent. Spe-
cifically, the OPCE is calculated as follows:

OPCE(%) = Availability %) = Performance(%) = Yield(%)

=75% +35% « T5%

= 19%

As such, there 1s much room for improvement. That 1s, since
the overall OPCE metric 1s a measurement of efficiency,
ideally, the higher the value of the OPCE efficiency metric,
the better.

In another embodiment, the overall OPCE efliciency met-
rics ol a plurality of individuals of a particular company 1s
used to 1identily areas of improvement for the company. More
specifically, since the OPCE range 1s unitless, the range of
values of the OPCE elficiency metric can be used to identify
how well a company 1s performing a particular business pro-
Cess.

In particular, Table 1 illustrates OPCE efficiency metrics
for two companies: Company 1 and Company 2. Individuals,
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listed as users 1n Table 1, for both Company 1 and Company
2 perform the same function. That 1s, the User 1-3 for Com-
pany 1 and Users 1-3 for Company 2 all perform the same
business process, which may include transactions involving a
computing resource. For example, the users may all perform
basically the same business process in answering service calls
in a call center. Specifically, Table 1 1s illustrated below and

presents OPCE efliciency metrics for the users of Company 1
and Company 2.
TABLE 1
Company 1 Company 2
User OPCE (%) Note User OPCE (%) Note

User 1 10 Low User 1 30 Low

User 2 30 User 2 40

User 3 50 High User 3 50 High

As shown 1n Table 1, Company 1 includes Users 1-3. On
the low end, User 1 has an OPCE efliciency metric of 10
percent. On the high end, User 3 has an OPCE efficiency
metric of 50 percent. As a result, a range of OPCE efficiency
metrics for Company 1 1s 40, which can be expressed as an
OPCE range of 40.

The OPCE range associated with Company 1 can be com-
pared to the OPCE range of another company for purposes of
gauging the performance of Users 1-3 of Company 1. Spe-
cifically, the OPCE range for Company 1 1s compared to the
OPCE range of another company, such as Company 2. The
performance of users of Company 2 may provide a baseline
for performance, such that Company 2 1s considered to be the
best practice for companies performing a similar business
process, 1n one case. In another case, Company 1 and Com-
pany 2 may be merging, and a comparison of the OPCE values
for each company may be performed to determine areas of
improvement 1in performing the business process for either of
the companies.

As shown n Table 1, Company 2 includes Users 1-3, which
perform basically the same function, or business process, as
the user 1-3 for Company 1. On the low end, User 1 has an
OPCE efificiency metric of 30 percent. On the high end, User
3 has an OPCE elliciency metric of 50 percent. As a result, a
range ol OPCE efliciency metrics for Company 2 1s 20, which
can be expressed as an OPCE range of 20.

A comparison 1s made between the OPCE ranges for both
Company 1 and Company 2. As evident, Company 1 has more
variation 1n the OCPE range than Company 2. That 1s, the
OPCE range for Company 1 1s 40, while the OPCE range for
Company 2 1s 20. As such, Company 1 has more waste (e.g.,
non-value added activities) when performing the business
process than Company 2, 1n one embodiment. Correspond-
ingly, the overall efficiency of Company 1 could be inferred to
be less than the overall efficiency of Company 2, in one
embodiment.

In addition, once 1t has been 1dentified that Company 1 has
a greater range ol OCPE elficiency metrics, focus can be
turned to the OPCE elliciency metrics for Company 1 to
determine which areas need improvement. For example, one
of the availability, performance, or yield metrics, or a com-
bination of the metrics may contribute more to the OCPE
range. As such, reducing that value will correspondingly
reduce the OPCE range.

FIG. 3 1s a flow diagram 300 illustrating a method for
identifying transactional losses for purposes of improving a
business process, 1n accordance with one embodiment of the
present invention. Specifically, tflow diagram 300 1s used to
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determine a performance metric for loss (8), training skill
competency. That 1s, flow diagram 300 helps to determine
how well an individual has been trained 1n terms of execution
of commands for a particular application, or set of applica-
tions, related to a component, or transaction, of a business
process.

Command length provides an important measure of the
expenditure of resources 1n carrying out a business process,
because each mdividual step or transaction involves expen-
diture of resources in 1) transitioning to the step from the
previous transaction, 2) performing the transaction, and 3)
transitioming to the next transaction. Reduction of command
length, that 1s, reduction 1n the number of transactions or
executable commands, can provide significant gains 1n eifi-
ciency, and the analysis provided by the systems and tech-
niques in embodiments of the present invention can provide
considerable 1nsight 1n reducing command length with a con-
sequent reduction 1n expenditure of resources and gains 1n
eificiency.

At 310, a plurality of commands 1s collected. Each of the
plurality of commands 1s executed by an individual for at least
one application executed on one or more computing
resources. The individual 1s executing the commands for pur-
poses of performing a transaction or component of a business
process having an intended result.

Additional characteristics of acommand can be considered
in evaluating the command length for purposes of evaluating
the efficiency of, or the burden on, resources. These addi-
tional characteristics are presented by the implementation of
a command or command sequence. For instance, at 320, value
added commands are 1dentified, and are necessary to achieve
the intended result. Also, at 330, non-value added commands
are 1dentified.

For example, commands are frequently implemented using,
keyboard, mouse, or voice inputs, and other HID inputs, and
often mvolve data furnished through the use of these inputs.
The specific input method used for a command, or for com-
mand steps, provides important insight mto the burden
imposed by a command step. Typically, mouse inputs are the
least efficient, and understanding the mput method for each
command step can provide opportunities to substitute more
eificient input methods for less efficient input methods. Addi-
tional mouse related mputs may be non-value added, while
the substituted shortcut methods may be defined as being
value added transactions.

As an example, one measurement of command length
includes capturing data from nput sources associated with a

computing resource, as used 1n an interaction between an
individual and a workstation, such as “pull prints” which 1s
noted in 462 of FIG. 4B. The commands mvolved with pull-
ing prints, which 1s a series of transactions, or steps, 1s par-
tially listed, as follows: 1) change sheet; 2) change sheet; 3)
resize window; 4) scroll; 5) scroll; 6) select #; and 7) copy #.
In the present example, the command length for that particu-
lar component 1s seven steps.

Another critena 1s the length of time, based on a number of
statistical measures, required to complete a command. This
length of time 1s defined as command time, as previously
introduced. The commands an their associated command
times 1n the command length can be analyzed to determine a
more efficient process for achieving the intended result. For
example, other commands which will fulfill the same
intended result or function are analyzed to determine 11 they
have a shorter command length than the command 1n ques-
tion. In addition, 1t 1s also determined 1f commands are not
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being used that should be, based on a measure of their effi-
ciency compared to that of other commands that are being
used.

Alternative combinations of commands that may be used to
accomplish the same result maybe suggested, along with a
comparison between the resources used by the presently cho-
sen combination versus resources used by suggested alterna-
tives. In particular, specific suggestions for improvement may
be presented based on an analysis of the deviations from best
practices and the possibility of incorporating best practices in
place of current practices. For example, 1f a particular opera-
tion as currently conducted employs a long command length
compared to best practices, substitution of the operation as
conducted 1n best practices, or elements of that operation,
may be suggested.

At 340, a goal 1s 1dentified. The goal 1s associated with
performance of the plurality of commands used to achieve the
intended result of the business process. In one embodiment,
the goal 1s a best practice for the related industry. Specifically,
in relation to commands, a command and its related transac-
tions may be evaluated against other commands and transac-
tions, as a goal, that are used for achieving the same intended
result. Evaluation may include determining 1f transactions
can be eliminated, or to reduce the number of transactions in
a command, or to use more efficient or less burdensome
techniques to perform the transactions in a command.

At 350, an efficiency metric, and more specifically, a per-
formance metric may be determined based on the goal and the
losses as defined by the non-value added commands. As
described before in relation to FIG. §, the performance metric
helps determine the proficiency of the individual, and helps to
identily areas of improvements.

Turming now to FIG. 6, the results of the analysis per-
formed by the data analysis application 132 of FIG. 1 and tlow
diagrams 200 and 300 may be presented 1n graphical format,
in accordance with one embodiment of the present invention.
FIG. 6 1llustrates a transactional command length (TCL) or
transaction information map 600, which presents one suitable
format that can be used for illustration of information that
may be captured by the data capture overlay 130 and analyzed
by the data analysis application 132 for presentation of data
for an overall business process that imnvolves the use of com-
puting resources. The transaction information map 200 may
be displayed by the data analysis application 132 using the
display 114, in one embodiment.

Many business processes essentially involve the exchange
ol information of one kind or another. The transaction infor-
mation map 600 provides usetul information about the effi-
ciency with which exchanges of information are carried out.
Among these exchanges may be general exchanges of infor-
mation, emails exchanged within the organization, approvals,
telephone calls, and emails to customers.

The transaction information map 600 illustrated here may
suitably categorize imnformation exchanges as belonging to
two general types. These include mterpersonal exchanges,
represented by the right side 602, and the storage and retriev-
als of information over a local computer system represented
by the half 604. Also, lett side 604 refers to the location of
information 1n terms of files and databases. In addition, left
side 604 also refers to the location of retrieval of information
related to the internet, 1n some embodiments.

More particularly, the left side 604 1llustrates exchanges or
interactions between persons or operations using data pro-
cessing equipment. That 1s, the transactions are associated
with 1nteractions with computing resources. On the other
hand, on the right side 602 of transaction mnformation map
600, these exchanges may include interactions between per-




US 8,515,801 B2

17

sons, such as when performing functions, interacting with
groups ol persons, or conducting meetings or functions. The
names of the various elements are added to the circle as
exchanges are made involving them, and lines show the
exchanges between elements.

In addition, each of these types of components includes a
number ol operations and commands, and information
related to commands 1s illustrated 1n a number of regions,
such as a central region 608, a first concentric ring region, a
second concentric ring region, and a third concentric ring
region.

More specifically, transaction information map 600 1llus-
trates the components involved in performing a business
transaction. As previously described, a business transaction
may involve any number of steps or components. Using a
previous example, a business process of processing an ECN
may consist of the following broad steps, or components: a)
order receipt A-410 and order triage A-415; b) route to proper
engineering department B-420; c¢) complete engineering
quote C-4235; d) obtain customer approval D-430; ¢) make
engineering change E-435 and verily by legal department
E-440; and prepare print for mail F-445 and mail print to
customer F-450. In addition, transaction information map
600 may represent transactions involved 1n one components
of the ECN business process, such as transactions involved 1n
performing the pull prints step 462 of FIG. 4B, which 1s
further described 1n relation to FIGS. 4C and 7, below.

Each of these steps or components can be illustrated as a
node or radial section 1n the transaction information map 600.
For mstance, on the right side 602 of transaction information
map 600, radial section or node 662 illustrates a person to
person contact, such as those performed 1n obtaining cus-
tomer approval at component D-430. Information included in
node 662 relates to the efficiency metrics calculated using the
methods of FIGS. 2 and 3 for a particular individual associ-
ated with node 662, as will be described below. In addition, on
the left side 604 of transaction mformation map 600, radial
section or node 661 illustrates the use of a particular applica-
tion (e.g., form request application), such as the application
used to make the engineering change 1n component E-435.
Information 1s included 1n node 661 relating to the efficiency
metrics calculated using the methods of FIGS. 2 and 3 for an

individual using the application associated with node 661, as
will be described below.

Looking at transaction information map 600, the central
region 608 illustrates each type of mformation exchange
under examination. That 1s, lines are drawn between nodes
that indicate the type of information being transferred or that
1S 1n association between the nodes. For instance, the infor-
mation types of the lines may include email communication
652 or phone call 653, as provided 1n legend 622.

In addition, these lines may be drawn sequentially, indicat-
ing the order of performance of components 1n a business
process. Further, the lines may indicate the frequency of use
of a particular node, 1n another embodiment. For instance, the
use of a particular application may be featured, such as the
application associated with node 661. As such, information 1n
central region 608 would include lines between node 661 and
any other node 1n map 600. In still another embodiment, the
information in central region 608 may be filtered by informa-
tion type. That 1s, only iformation related to a particular
information type (e.g., email communication 632) would be
shown 1in central region 608.

The first concentric ring borders the central region 608. The
first concentric ring can be further described 1n relation to the

left side 604 and the right side 602 of map 600.
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On the left side 604 of map 600, the region 610 of node 661
1s representative ol information 1llustrated in the first concen-
tric ring throughout transaction information map 600. In gen-
eral, region 610 includes information such as the name of the
application associated with region 610, the percentage of time
spent using the application, and a translation nto time units
spent using the application.

For instance, the region 610 illustrates the various com-
puter applications used, such as Word, Excel, Outlook, and
the like, for example, in the case of automated processes.
Each segment of the first concentric ring (e.g., region 610) on
the left side 604 1llustrates the name of an application, the
proportion of total activity involving the use of the applica-
tion, and percentage of total time of the process involving the
application, 1n the case of automated activities. Further, each
segment of the first concentric ring (e.g., region 610) may
suitably be sized according to the proportionate use of the
application i1llustrated by the segment, in one embodiment. In
another embodiment, each segment of the region also 1ndi-
cates the time devoted to the activity. Furthermore, an OPCE
metric or calculation 1s also presented in region 610. For
instance, the OPCE metric related to the use and performance
of various transactions mvolving the associated application of
node 661 1s presented in region 610.

On the right side 602 of map 600, region 635 illustrates
information provided in the first concentric ring of node 662.
The information 1s related to the various activities under-
taken, such as functions, human interactions, and meetings, in
the case of tasks, transactions, components of business pro-
cesses that are not conducted by automated means. Informa-
tion provided includes a list of value added transactions, and
a list of non-value added transactions. Also, delay time 1s
included that illustrates the delay 1n performing the activity
associated with the transaction. For instance, the delay 1n
receiving information critical 1n completing a task for the
component associated with node 662 i1s presented in this
region 635. For instance, the delay may be representative of
time waiting for another individual to produce necessary data.
In addition, the delay may be further illustrated 1n the second
concentric ring, as presented in region 643, which indicates
the delay time referenced against the total time associated
with the component of node 662. Also, an OPCE rating may
be 1ncluded for the individual associated with a particular
node, 1n one embodiment.

The second concentric ring borders the first concentric
ring. The second concentric ring can be further described in
relation to the left side 604 and the right side 602 of transac-
tion mformation map 600. More particularly, for both the left
side 604 and right side 602 of map 600, the second concentric
ring 1llustrates the value added/non value added band, illus-
trating the time devoted 1n each application to value added
activities, as well as, non value added activities. The time
allocations may be indicated by differentiated by color cod-
ing, or by hashing. For example, white color indicates the
proportion devoted to value added activities and dark color
indicates the proportion devoted to non value added activities.

As a representative example, on the left side 604, the sec-
ond concentric ring 1s described by representative region 612
of node 661. For 1nstance, the white colored region 691 1ndi-
cates the amount of time spent performing value added trans-
actions necessary to complete the transaction associated with
node 661. On the other hand, the dark colored region 692
indicates the amount of time spent performing non value
added transactions that were not necessary to complete the
transaction associated with node 661.

On the right side 602 of map 600, the second concentric
ring 1s described by representative region 640 of node 662. As
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described previously, region 640 illustrates time spent per-
forming value added activities and non-value added activi-
ties, as well as the delay experienced 1n performing the asso-
ciated task. For instance, white colored region 642 indicates
the time spent performing value added activities. Also,
hashed region 641 indicates the time spent performing non-
value added activities. Dark colored region 643 indicates the
time spent experiencing delays.

The third concentric ring borders the second concentric
ring. The third concentric ring 1s presented on leit side 604 of
map 600 and 1s related to automated processes conducted in
performance of the business process. As a representative
example, region 614 of node 661 1s described illustrating the
information provided in the third concentric ring.

The third concentric ring, as represented by region 614,
illustrates command types, showing the primary command
used 1n each application, such as cut, paste, change sheet, and
other commands, along with the percentage and frequency of
use. The primary method of input used for the command type
may be illustrated by an illustrated 1con, for example, the 1con
615 illustrating a keyboard as a primary input method for a
particular application associated with node 661. As noted
above, 1dentification of the input method that 1s used provides
useful information relating the efficiency of information
entry. Typically, the mouse 1s the least efficient method of
entering information, and 1dentification of the mouse as the
input method identifies an important avenue for possible
improvement 1n efficiency.

The fourth concentric ring borders the third concentric
ring. The fourth concentric ring 1s presented on the left side
604 of map 600 and 1s related to automated processes con-
ducted 1n performance of the business process. As a represen-
tative example, region 616 of node 661 1s described 1llustrat-
ing the information provided 1n the fourth concentric ring.

In particular, the fourth concentric ring, as represented by
region 616, illustrates command length, that is, the total num-
ber of commands that have been executed for each applica-
tion. That 1s, mnformation provided includes the number of
commands performed to complete the transactions associated
with node 661.

In addition, the TCL map 600 presents an analysis result
section 618, presenting descriptions and evaluations of activi-
ties as they are currently conducted, along with the various
types of activities. Activities are 1llustrated by the legend 620.
In addition, the TCL map 600 presents a legend 622, defining
the appearances of the various lines used to illustrate infor-
mation flows. For instance, the information flows may 1ndi-
cate the flow of information, in general 651, through email
652, phone 633, instance messaging 654, and paperwork 635.

The section 618 i1s of particular importance because it
presents areas ol opportunity for improvement through com-
parison of the “current” and *“proposed™ data. Suitably, the
proposed data may be assembled by expert analysts or by
teams of subject matter experts. In the present example, the
section 618 presents areas for current and proposed data for
human interactions, email, telephone calls, instant messag-
ing, meetings, local files, remote pages and interfaces, value
added percentage, and user group variation. Suitably, once
data has been collected and analyzed for a particular business
process or group of business processes, values characterizing
current practices and values characterizing proposed prac-

tices are presented for comparison. Proposed practices may
be best practices, or may be practices that do not rise to the

level of best practices for one reason or another, such as

difficulty of implementation, but which typically represent an
improvement over current practices. In addition, an overall

value representing deviation from best practices 1s presented
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for current and proposed practices, 1 order to provide a
comprehensive overview of the current deviations from maxi-
mum elficiency and the gains offered by the proposed

improvements.

FIGS. 4C and 7 1n combination illustrate a particular appli-
cation of the transaction information map in relation to a
particular step of a component, in accordance with embodi-
ments of the present invention. For instance, FIG. 4C1s a chart
listing the command steps of a transaction of the ECN busi-
ness process 400, 1n accordance with one embodiment of the
present 1nvention.

FIG. 7 1s a transaction information map 700 1illustrating
various information gathered for determining OPCE effi-
ciency metrics for the command steps listed in FIG. 4C. More
particularly, transaction mnformation map 700 1illustrates the
sequential flow of information when performing the transac-
tion of ECN business process 400. The tlow of information
includes individuals, such as Salesman 1, and Engineer 1.
Various information 1s provided for Salesman 1 in radial
section or node 730. Various information 1s also provide for
Engineer 1 1n node 740. In addition, the flow of information
includes the use of two applications, such as an internet
search application, and a spreadsheet application. Informa-
tion 1s provided for the internet search application 1n node
720. Also, mmformation 1s provided for the spreadsheet appli-
cation 1n node 710.

As shown 1n FIG. 4C, chart 400C lists the command steps
involved when performing transaction 462, which involves
pulling prints. Transaction 462 1involves six steps to complete
in order to pull prints. These steps can be further categorized
as mvolving automatic processes, or non-automated pro-
CEeSSes.

For instance, the first group of steps 470 includes steps 1-3
and 1nvolve non-automated processes. These three steps are
also shown 1 FIG. 7. Step 1 1s described as mmvolving a
communication between Engineer 1 and Salesman 1, that 1s
initiated by Engineer 1 to get a customer name that 1s request-
ing the change notice. Step 2 1s the return communication
from Salesman 1 and Engineer 1, that provides the customer
name to Engineer 1. Step 3 1s the participation of Engineer 1
in a meeting of a group of engineers. The activities and
transactions mnvolved 1n these steps are attributed to each of
the nodes individually. For example, at step 1, the act of
communication and the time involved 1n that activity 1s attrib-
uted to both Salesman 1 and Engineer 1 for purposes of
determining the etfficiency of performing the business process
involved 1n transaction 462.

The second group of steps 475 includes steps 4-6 and
involve automated processes, and more specifically, involve
the use of two applications: an internet search application,
and a spreadsheet application, as previously described. FIG.
4C provides detailed information regarding each of the com-
mands mvolved 1n performing each of the steps.

Step 4 1nvolves an interaction with the internet search
application, and 1s shown 1n FIG. 7 as connecting Engineer 1
at node 740 with the internet search application at node 720.
That 1s, Engineer 1 is interfacing with the internet search
application. As shown in FIG. 4C, eight commands are
involved 1n step 4. All of the commands involve the mouse,
and as such are categorized as being non-value commands. In
addition, each of the commands can be further compartmen-
talized for purposes of identilying transactional losses and
improving performance. For instance, six of the eight com-
mands 1mvolve a selection process. For example, this infor-
mation may provide additional insight as to which commands
are more relied upon by a particular individual.
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Step 5 involves interactions with the spread sheet applica-
tion, and 1s shown 1n FIG. 7 as connecting the internet search
application at node 720 with the spreadsheet application at
node 710. That 1s, Engineer 1 1s transitioning from the internet
search application to the spread sheet application. As shown
in FIG. 4C, seven commands are involved in step 5. Again, all
ol the commands 1nvolve the use of the mouse. It has been
determined that six of the seven commands are non-value
added commands, and one command 1s a value added com-
mand.

Step 6 involves interactions with the internet search appli-
cation, and 1s also shown 1 FIG. 7 as connecting the spread-
sheet application at node 710 with the internet search appli-
cation at node 720. That 1s, Engineer 1 1s transitioning back
from the spreadsheet application to the internet search appli-
cation. As shown in FIG. 4C, seven commands are involved in
step 6, and all mnvolve the use of the mouse. It has been
determined that six of the seven commands are non-value
added commands, and one command 1s a value added com-
mand.

As a result, 1n transaction 462, a total of twenty-two com-
mands are performed to pull prints. Two of the commands are
determined to be value added commands. Twenty of the com-
mands are determined to be non-value added commands.

Additionally, FIG. 7 provides information related to each
ol the nodes that are involved 1n completing transaction 462.
For instance, as shown in node 710, information for the
spreadsheet 1s provided. This information includes the name
of the spreadsheet application, and the time 1mvolved using
this application, at 0.4 hours. A percentage of the total time
spent performing transaction 462 that involves the spread-
sheet application 1s also provided, at 5%. In addition, com-
mands of greatest frequency are listed. For instance, the
change sheet command 1s performed two times for a total of
5% of the commands. Also, the scroll command 1s performed
twice for a total of 5% of the commands. In addition, a total
command length of seven 1s presented 1n node 710.

Also, information 1s provided of the internet search appli-
cation. As shown in node 720, this information includes the
name of the internet search application, and the time involved
using this application, at 1.6 hours. A percentage of the total
time spent performing transaction 462 that involves the inter-
net search application 1s also provided, at 20%. In addition,
commands of greatest frequency are listed. For instance, the
select command 1s performed ten times for a total o1 30% of
the commands. Also, the open command 1s performed twice
for a total of 5% of the commands. In addition, a total com-
mand length of fifteen 1s presented 1n node 710.

Pertinent information is also provided for Salesman 1 at
node 730. For instance, information for performing value
added and non-value added activities 1s provided. Specifi-
cally, 0.4 hours 1s spent performing value added activities.
Also, 2 hours 1s spent performing non-value added activities.
In addition, delay time 1s presented and totals 5.6 hours. As
such, a percentage of time spent for each type of activity can
be presented, as follows: 5% for value added activities; 25
percent for non-value added activities; and 70% spent for
delay, such as waiting for a response.

Pertinent information 1s also provided for Engineer 1 at
node 740. For instance, information performing value added
and non-value added activities 1s provided. Specifically, 0.8
hours 1s spent performing value added activities. Also, 4.0
hours was spent performing non-value added activities. In
addition, delay time 1s presented and totals 3.2 hours. As such,
a percentage of time spent for each type of activity can be
presented, as follows: 10% for value added activities; 50% for
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non-value added activities; and 40% spent associated with
delays, such as waiting for a response.

The information provided 1n transaction information map
700 1s used to provide suggestions as to how to improve
performance. In particular, the information may lead to sug-
gestions as to the layout of desktop windows open to various
applications used 1n a business process, 1 accordance with
one embodiment of the present invention. For instance, the
information found on the left side of transactions maps 600
and 700 pertamning to transactions involving automated
activities 1s used. Specifically, a total time and a percentage of
total time spent using various applications 1s presented. In a
representative example, it 1s found that three applications are
used primarily 1n a business process. These three applications
involve the use of an internet search engine, a spreadsheet
application, and a specific file 1n a word processing document,
then 1t can be determined which windows 1n a desktop should
be opened, and which windows should not be opened when
performing the business process. For instance, 1t may be
determined that windows for each of the three applications be
opened when performing the business process. A specific
layout of the three windows can also be determined, depend-
1ng on user preference.

Accordingly, embodiments of the present invention are
capable of identifying components of a business process,
evaluating instances or tasks of the components with respect
to their efficiency and value added status, and refining the
tasks within a components and their organization to increase
the efficiency of performing the component by selecting the
most advantageous tasks available to accomplish the compo-
nent, mcluding minimizing or reducing the use of tasks that
do not add value to the overall business process.

While the methods of embodiments illustrated 1n flow dia-
grams 2 and 3 show specific sequences and quantity of opera-
tions, the present invention 1s suitable to alternative embodi-
ments. For example, not all the operations provided for in the
methods presented above are required for the present inven-
tion. Furthermore, additional operations can be added to the
operations presented 1n the present embodiments. Likewise
the sequences of operations can be modified depending upon
the application.

A method and system for identifying transactional losses
for purposes of i1mproving business processes 1s thus
described. While the invention has been 1illustrated and
described by means of specific embodiments, 1t 1s to be under-
stood that numerous changes and modifications may be made
therein without departing from the spirit and scope of the
invention as defined 1n the appended claims and equivalents
thereof. Furthermore, while the present invention has been
described 1n particular embodiments, 1t should be appreciated
that the present invention should not be construed as limited
by such embodiments, but rather construed according to the
below claims.

I claim:

1. A method of 1dentifying losses 1n a transactional envi-
ronment, said method comprising:

providing a computer system;

providing at least one soitware application for operation on

said computer system;

identilying a business process having a plurality of at least

three tasks, a performance of said plurality of tasks
leading to an intended result, said plurality of tasks
including:

at least one automated task to be completed using said

soltware application on said computer system; and

at least one non-automated task for completion separate

from said computer system;
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causing a user to perform each of said plurality of tasks to
achieve said intended result;

recording on said computer system transactional informa-
tion relating to each of said plurality of tasks, said trans-
actional information including:

a plurality of computer commands executed by said user
when performing said at least one automated task, said
computer commands being automatically captured by
said computer system; and

data reflective of said at least one non-automated task, said
data being uploaded separately into said computer sys-
tem;

operating said computer system to identify a plurality of
non-value added transactional events from said transac-
tional information, each of said non-value added trans-
actional events being unnecessary to achieve said
intended result;

operating said computer system to associate each of said
non-value added transactional events with at least one of
a plurality of loss categories; wherein said loss catego-
ries include at least one of availability, performance and
yield, and

operating said computer system to calculate an efficiency
metric retlective of said performance of said business
process by said user

wherein calculating said efficiency metric comprises:

calculating an availability metric based on a percentage of
said non-value added transactional events associated
with an availability of said user;

calculating a performance metric based on a percentage of
said non-value added transactional events associated
with a performance of said user;

calculating a yield metric based on a percentage of said
non-value added transactional events associated with an
accuracy of said user; and

multiplying together said availability metric, said perfor-
mance metric and said yield metric to determine said

elficiency metric and wherein said efficiency metric 1s

included 1n a transactional command length map that
describes the etficiency of said business process.

2. The method of claim 1, wherein automatically capturing,
said plurality of computer commands comprises collecting
key stroke activity related to said computer system.

3. The method of claim 1, wherein automatically capturing,
said plurality of computer commands comprises collecting
live video of screen activity related to said computer system.

4. The method of claim 1, wherein automatically capturing
said plurality of computer commands comprises collecting
information from a human interface device.

5. The method of claim 1, wherein uploading data reflec-
tive of said at least one non-automated task comprises manu-
ally mputting said data into said computer system.

6. The method of claim 1, further comprising converting
cach of said plurality of non-value added transactional events
into a lost time basis.

7. The method of claim 1, further comprising 1dentifying,
cach of said plurality of non-value added transactional event
as a function of quality.

8. The method of claim 1, wherein said business process 1s
repeatable to obtain similar intended outcomes as said
intended outcome.

9. The method of claim 1, further comprising calculating
said efliciency metric for each additional user performing
said business process.

10. A method of identifying losses 1n a transactional envi-
ronment, said method comprising:

providing a computer system;
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providing at least one soitware application for operation on

said computer system;
identilying a business process having a plurality of at least
three tasks, a performance of said plurality of tasks
leading to an intended result, said plurality of tasks
including at least one automated task for completion
using said software application on said computer sys-
tem,;
causing a first user to perform said automated task using
said software application on said computer system;

recording on said computer system a first plurality of com-
puter commands executed by said first user to perform
said automated task on said computer system;

identifying at least one value added computer command
from said first plurality of computer commands, said
value added command being necessary to achieve said
intended result;

identifying at least one non-value added computer com-

mand from said first plurality of computer commands,
said non-value added command being unnecessary to
achieve said intended result:
identifying a modified plurality of computer commands
used for performing said automated task that eliminates
said at least one non-value added computer command;

causing a second user to perform said automated task using,
said software application on said computer system:;

recording on said computer system a second plurality of
computer commands executed by said second user while
performing said automated task on said computer sys-
tem,;

operating said computer system to compare said second

plurality of computer commands against said modified
plurality of computer commands; and

operating said computer system to calculate an efficiency

metric reflective of said performance of said automated
task by said second user wherein

calculating said efficiency metric comprises:

calculating an availability metric based on a percentage of

said non-value added transactional events associated
with an availability of said user;

calculating a performance metric based on a percentage of

said non-value added transactional events associated
with a performance of said user;

calculating a vield metric based on a percentage of said

non-value added transactional events associated with an
accuracy of said user; and

multiplying together said availability metric, said perfor-

mance metric and said yield metric to determine said
elficiency metric and wherein said efficiency metric 1s
included 1n a transactional command length map that
describes the efliciency of said business process.

11. The method of claim 10, wherein calculating said effi-
ciency metric further comprises comparing said modified
plurality of computer commands to a best practice model for
performing said business process.

12. The method of claim 1, wherein said non-value added
transactional events associated with said availability loss cat-
egory are selected from a group comprising essentially of:

time devoted to performing activities away from said busi-

Ness process;

time lost for interruptions;

system and network downtime; and

unavailability of human interface devices.

13. The method of claim 1, wherein said non-value added
transactional events associated with said performance loss
category are selected from a group comprising essentially of:

application searching activities;
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words per minute ratings;

mouse usage;

voice input losses; and

training skill competency level.

14. The method of claim 1 wherein said non-value added
transactional events associated with said yield loss category
are selected from a group comprising essentially of:

error loops; and

ispection loops.

15. A method of identifying losses 1n a transactional envi-
ronment, said method comprising:

providing a computer system;

providing at least one software application for operation on
said computer system;

identifying a business process having a plurality of at least
three tasks, a performance of said plurality of tasks
leading to an intended result, said plurality of tasks
including;

at least one automated task for completion using said soft-
ware application on said computer system; and

at least one non-automated task for completion separate
from said computer system;

causing a user to perform each of said plurality of tasks to
achieve said intended result:

recording on said computer system a first plurality of trans-
actional events relating to each of said plurality of tasks,
said first plurality of transactional events including;:

a plurality of computer commands executed by said user
when performing said at least one automated task, said
computer commands being automatically captured by
said computer system; and

data reflective of said at least one non-automated task, said
data being uploaded separately into said computer sys-
tem,;

identifying a plurality of value added transactional events
from said first plurality of transactional events, said
value added transactional events being necessary to
achieve said intended result:

identifying a plurality of non-value added transactional
events from said first plurality of transactional events,
cach of said non-value added transactional events being
unnecessary to achieve said intended result;

operating said computer system to calculate a first etfi-
ciency metric, said first efficiency metric defining a per-
formance of said business process by said user;

identifying a second plurality of transactional events used
for performing said automated task that eliminates said
at least one of said non-value added transactional events;

operating said computer system to calculate a second effi-
ciency metric based on said second plurality of transac-
tional events; and

comparing said first efliciency metric against said second
elficiency metric to determine a target improvement 1n

performance of said business process wherein 1dentify-

ing a plurality of non-value added transactional events
further comprises associating each of said non-value
added transactional events with at least one of a plurality
of loss categories selected from the group consisting of
an availability metric of said user, a performance metric
of said user and an accuracy metric of said user

and

multiplying together said availability metric, said perfor-
mance metric and said yield metric to determine said

elficiency metric and wherein said efficiency metric 1s
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included 1n a transactional command length map that
describes the elliciency of said business process.

16. The method of claim 15, wherein determining said

elficiency metric further comprises:

calculating an availability metric based on a percentage of
said non-value added transactional events associated
with said availability of said user;

calculating a performance metric based on a percentage of
said non-value added transactional events associated

with said performance of said user;

calculating a yield metric based on a percentage of said
non-value added transactional events associated with
said accuracy of said user; and

multiplying together said availability metric, said perfor-

mance metric and said yield metric to determine said
elficiency metric.

17. The method of claim 16, wherein said non-value added
transactional events associated with said availability of said
user are selected from a group comprising essentially of:

time devoted to performing activities away from said busi-

Ness process;

time lost for interruptions;

system and network downtime; and

unavailability of human interface devices.

18. The method of claim 16, wherein said non-value added
transactional events associated with said performance of said
user are one or more members selected from the group con-
sisting of:

application searching activities;

words per minute ratings;

mouse usage;

voice mput losses; and

training skill competency level.

19. The method of claim 16, wherein said non-value added
transactional events associated with said yield of said user are
one or more members selected from the group consisting of:

error loops; and

inspection loops.

20. The method of claim 1, wherein said availability metric
comprises at least one of percent dedicated to task, interrup-
tion/distractions, system performance, and human interface
devices availability, said performance metric comprises at
least one of paging, scrolling, searching, words per minute
typing, mouse versus shortcut, training skill competency, and
voice mput, said vield comprises at least one of errors and
rework loops, mspection rework and approvals, and scrap.

21. The method of claim 10, wherein said availability met-
ric comprises at least one of percent dedicated to task, inter-
ruption/distractions, system performance, and human inter-
face devices availability, said performance metric comprises
at least one of paging, scrolling, searching, words per minute
typing, mouse versus shortcut, training skill competency, and
voice mput, said yield comprises at least one of errors and
rework loops, inspection rework and approvals, and scrap.

22. The method of claim 15, wherein said availability met-
ric comprises at least one of percent dedicated to task, inter-
ruption/distractions, system performance, and human inter-
face devices availability, said performance metric comprises
at least one of paging, scrolling, searching, words per minute
typing, mouse versus shortcut, training skill competency, and
voice mput, said yield comprises at least one of errors and
rework loops, inspection rework and approvals, and scrap.
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